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Disclosed herein is a touch sensor using a metal electrode.
More specifically, the present invention relates to a touch
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trode and having economical efficiency even under a condi-
tion of high temperature and humidity by forming a first
protection layer including a heterocycle compound on metal
fine lines forming the electrode pattern.
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1
TOUCH SENSOR

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2013-0117443, filed on Oct. 1, 2013, entitled
“Touch Sensor”, which is hereby incorporated by reference in
its entirety into this application.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a touch sensor.

2. Description of the Related Art

In accordance with popularization of a smart phone, a
usage of a touch sensor is rapidly increased, and even in fields
such as a monitor, a television (TV), and the like in which the
touch sensor was not previously used, the touch sensor has
been quickly introduced. Currently, an indium tin oxide (ITO)
which is widely used as a transparent electrode for the touch
sensor has a limitation in that it is difficult to implement a
large touch sensor due to high cost, a limited supply, and high
resistance. Therefore, new touch sensors having various
forms have been suggested. Among others, a metal mesh is
suitable for the touch sensor having a large area due to an
advantage of low resistance, buthas degraded visibility dueto
opaqueness of a pattern, and may be readily oxidized because
it is sensitive to water. In order to prevent oxidization of a
metal pattern, a method of coating, printing, or laminating a
liquid material or film having transparency and low water
vapor transmission on an entire surface of the pattern has been
widely used. Moisture-resisting films used in a flat panel
display such as a liquid crystal display (LCD), an organic
light emitting diode (OLED), or the like are so called her-
metic sealing materials having low water vapor transmission
rate of about 107" to 10* g/m*> day and have excellent barrier
characteristics against water and oxygen. However, since
these moisture-resisting films are expensive, it is difficult to
use the moisture-resisting films in a relatively inexpensive
touch sensor or a touch sensor having a large area.

Meanwhile, in a capacitive touch screen panel disclosed in
Patent Document 1, there is a limitation in supplementing a
problem that a transparent electrode pattern is vulnerable to
water and foreign materials introduced from the outside and
corrosion, and there is a problem in that resistance to the
environment and resistant to water vapor transmission char-
acteristics are weak under a condition of high temperature
and humidity because water permeates into the transparent
electrode pattern.

(Patent Document 1) Korean Patent No. 1246351

SUMMARY OF THE INVENTION

The present invention has been made in an effort to provide
a touch sensor capable of implementing reliability of a metal
electrode even under a condition of high temperature and
humidity by including a heterocycle compound having good
economical efficiency in a first protection layer.

Therefore, the present invention has been made in an effort
to provide a touch sensor capable of implementing reliability
of'a metal electrode even under a condition of high tempera-
ture and humidity by forming a first protection layer on the
metal electrode.

According to a preferred embodiment of the present inven-
tion, there is provided a touch sensor, including: a base sub-
strate; an electrode pattern formed on one surface of the base
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substrate and formed by intersecting metal fine lines with
each other; and a first protection layer formed on the electrode
pattern, wherein the first protection layer includes a hetero-
cycle compound.

The heterocycle compound may be at least one selected
from a group consisting of imidazole, azole, thiol, and amine
based.

The heterocycle compound may be a benzimidazole
derivative represented by the following Chemical Formula 1
or a benzotriazole derivative represented by the following
Chemical Formula 2,

[Chemical Formula 1]
N
N

where R, is analkyl group (C, H,,,,,) (nis integerof 1 to 5)
or an aryl group (Ar—), and

[Chemical Formula 2]
R; N

R, is hydrogen (H) or an ester group (COOCH;) and R; is
a methyl group (CH,) or carboxyl group (COOH).

The electrode pattern may include a first electrode pattern
formed on one surface of the base substrate and a second
electrode pattern formed on the other surface of the base
substrate.

The electrode pattern having the first protection layer
formed thereon may have a second protection layer formed on
an entire surface thereof.

The first protection layer may be at least one selected from
a group consisting of imidazole, azole, thiol, and amine
based.

The heterocycle compound may be a benzimidazole
derivative represented by the following Chemical Formula 1
or a benzotriazole derivative represented by the following
Chemical Formula 2,

[Chemical Formula 1]
N
N

where R, is an alkyl group (C,H,,,. ) (nis integer of 1 to 5)
or an aryl group (Ar—), and

[Chemical Formula 2]

R, is hydrogen (H) or an ester group (COOCH;) and R; is
a methyl group (CH,) or carboxyl group (COOH).
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The second protection layer may be at least one selected
from a group consisting of acryl, epoxy, urethane, poly
methyl methacrylate, polycarbonate, and poly vinyl acetate.

The touch sensor may further include an adhesive layer
formed on the electrode pattern having the first protection
layer formed thereon, wherein a third protection layer may be
formed on side surfaces including the base substrate and the
adhesive layer.

The first protection layer may be at least one selected from
a group consisting of imidazole, azole, thiol, and amine
based.

The heterocycle compound may be a benzimidazole
derivative represented by the following Chemical Formula 1
or a benzotriazole derivative represented by the following
Chemical Formula 2,

[Chemical Formula 1]
N
N

where R, is an alkyl group (C, H,,,.,) (nis integer of 1 to 5)
or an aryl group (Ar—), and

[Chemical Formula 2]
R3

R, is hydrogen (H) or an ester group (COOCH;) and R; is
a methyl group (CH,;) or carboxyl group (COOH).
The third protection layer may be at least one selected from

a group consisting of liquefied acryl, epoxy, and urethane
based.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be more clearly understood from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a cross-sectional view of a touch sensor having a
first protection layer formed thereon according to a preferred
embodiment of the present invention;

FIG. 2 is a cross-sectional view of a touch sensor having a
first protection layer and a second protection layer formed
thereon according to another preferred embodiment of the
present invention;

FIG. 3 is a cross-sectional view of a touch sensor having a
first protection layer and a third protection layer formed
thereon according to still another preferred embodiment of
the present invention;

FIG. 4 is a cross-sectional view of a touch sensor having a
first protection layer, a second protection layer, and a third
protection layer formed thereon according to still another
preferred embodiment of the present invention; and

FIG. 5 is a cross-sectional view of metal fine lines forming
an electrode pattern.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The objects, features and advantages of the present inven-
tion will be more clearly understood from the following
detailed description of the preferred embodiments taken in
conjunction with the accompanying drawings. Throughout
the accompanying drawings, the same reference numerals are
used to designate the same or similar components, and redun-

10

15

20

25

30

35

40

45

50

55

60

65

4

dant descriptions thereof are omitted. Further, in the follow-
ing description, the terms “first”, “second”, “one side”, “the
other side” and the like are used to differentiate a certain
component from other components, but the configuration of
such components should not be construed to be limited by the
terms. Further, in the description of the present invention,
when it is determined that the detailed description of the
related art would obscure the gist of the present invention, the
description thereof will be omitted.

Hereinafter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

FIG. 1 is a cross-sectional view of a touch sensor having a
first protection layer formed thereon according to a preferred
embodiment of the present invention. Referring to FIG. 1, a
touch sensor 100 according to a preferred embodiment of the
present invention is configured to include a base substrate 10,
an electrode pattern 20 formed on one surface of the base
substrate 10 and formed by intersecting metal fine lines 11a
and 13a with each other, and a first protection layer 31 formed
on the metal fine lines 11a and 13a forming the electrode
pattern 20, where the first protection layer 31 may include a
heterocycle compound.

The base substrate 10 may be made of polyethylene tereph-
thalate (PET), polycarbonate (PC), poly methyl methacrylate
(PMMA), polyethylene naphthalate (PEN), polyethersulfone
(PES), cyclic olefin polymer (COC), triacetylcellulose (TAC)
film, poly vinyl alcohol (PVA) film, polyimide (PI) film,
polystyrene (PS), biaxially stretched polystyrene (K resin
containing biaxially oriented PS; BOPS), glass, or tempered
glass, but is not particularly limited thereto as long as it is a
material having a predetermined strength or more.

The electrode pattern 20 may be formed in a mesh mesh in
which the metal fine lines 11a and 13a are intersected with
each other, and may be made of copper (Cu), aluminum (Al),
gold (Au), silver (Ag), titanium (T1), palladium (Pd), chro-
mium (Cr), or a combination thereof, but is not particularly
limited thereto. In consideration of economical efficiency and
conductivity, copper (Cu) may be optimally used. The elec-
trode pattern 20 may be vulnerable to water and cause corro-
sion in that it uses the metal material. Therefore, the problems
such as degradation in reliability due to water, corrosion, and
the like of the electrode pattern 20 may be prevented by
forming the first protection layer 31 on the electrode pattern
20.

The first protection layer 31 may be made of the hetero-
cycle compound. At least one heterocycle compound may be
selected from a group consisting of imidazole, azole, thiol,
and amine based, but is not particularly limited thereto. Par-
ticularly, a benzimidazole derivative represented by the fol-
lowing Chemical Formula 1 or a benzotriazole derivative
represented by the following Chemical Formula 2 may be
optimally used.

[Chemical Formula 1]
N

o

N

where R, is an alkyl group (C,H,,,. ) (nis integer of 1 to 5)
or an aryl group (Ar—),

[Chemical Formula 2]
R3
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R, is hydrogen (H) or an ester group (COOCH;) and R; is
a methyl group (CH,) or carboxyl group (COOH).

The benzimidazole derivative represented by the following
Chemical Formula 1 or the benzotriazole derivative repre-
sented by the following Chemical Formula 2 may form the
first protection layer 31 by performing a coordinate bond
between nitrogen (N) atoms present in a molecular and metal
atoms of the metal fine lines 11a and 134 forming the elec-
trode pattern 20.

The benzotriazole derivative represented by the following
Chemical Formula 2, in which one hydrogen atom is further
substituted with a nitrogen atom in the benzimidazole deriva-
tive represented by the following Chemical Formula 1, has a
more stable resonance than the benzimidazole derivative to
thereby have high coordinate bonding force, thereby making
it possible to form a more stable protection layer. Therefore,
the touch sensor 100 according to the preferred embodiment
of the present invention may have economical efficiency by
forming the first protection layer 31 including the heterocycle
compound on the metal fine lines 11a and 134 forming the
electrode pattern 20 which is vulnerable to water and corro-
sion, and may maintain implementation of reliability of the
electrode pattern 20 by blocking the introduction of water,
foreign materials, and the like even under a condition of high
temperature and humidity.

In addition, the touch sensor 100 according to the preferred
embodiment of the present invention may form a first elec-
trode pattern 11 on one surface of the base substrate 10 and
may form a second electrode pattern 13 on the other surface of
the base substrate 10. Also, an adhesive layer 50 may be
formed on the first electrode pattern 11 and the second elec-
trode pattern 13 each having the first protection layer 31
formed thereon, a window substrate 60 may be formed on the
adhesive layer 50 formed on one surface, a display unit 70
may be formed on the adhesive layer 50 formed on the other
surface. The adhesive layer 50 may be an optical clear adhe-
sive (OCA), but is not particularly limited thereto.

The window substrate 60 may be formed to protect the
touch sensor 100 from impact from the outside while securing
transparency using a tampered glass, and the like, and those
skilled in the art may select and use the substrate made of
various materials taking into account transparency and rigid-
ity of the substrate. The display unit 70, which visually out-
puts data on a screen, is a device displaying an image output
value according to an input of user input through the touch
sensor 100.

In addition, as the display unit 70, a liquid crystal display
(LCD), a plasma display panel (PDP), electroluminescence
(EL), or a cathode ray tube (CRT) may be used, but the display
unit 70 is particularly limited thereto.

FIG. 2 is a cross-sectional view of a touch sensor having a
first protection layer and a second protection layer formed
thereon according to another preferred embodiment of the
present invention. Referring to FIG. 2, a touch sensor 100
according to another preferred embodiment of the present
invention is configured to include a base substrate 10, an
electrode pattern 20 formed on one surface of the base sub-
strate 10 and formed by intersecting metal fine lines 11a and
13a with each other, and a first protection layer 31 formed on
the metal fine lines 11a and 13a forming the electrode pattern
20, where the electrode pattern 20 having the first protection
layer 31 formed thereon may have a second protection layer
33 formed on an entire surface thereof. In addition, the first
protection layer 31 may include a heterocycle compound.

The touch sensor 100 according to another preferred
embodiment of the present invention may form the second
protection layer 33 on the entire surface of the electrode
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pattern 20 having the first protection layer 31 formed thereon
in order to further increase effect preventing water introduc-
tion into the electrode pattern 20 and corrosion thereof. A
material of the second protection layer 33 may be at least one
selected from a group consisting of acryl, epoxy, urethane,
poly methyl methacrylate, polycarbonate, and poly vinyl
acetate, but is not particularly limited thereto.

Therefore, the touch sensor 100 according to another pre-
ferred embodiment of the present invention may have eco-
nomical efficiency by forming the first protection layer 31 and
the second protection layer 33 on the electrode pattern 20
which is vulnerable to water and corrosion, and may maintain
implementation of reliability of the electrode pattern 20 by
blocking the introduction of water, foreign materials, and the
like even under a condition of high temperature and humidity.

The touch sensor 100 according to another preferred
embodiment of the present invention may form a first elec-
trode pattern 11 on one surface of the base substrate 10 and
may form a second electrode pattern 13 on the other surface of
the base substrate 10. In addition, the second protection layer
33 may be formed on the entire surface of each of the first
electrode pattern 11 and the second electrode pattern 13 each
having the first protection layer 31 formed thereon. Also, an
adhesive layer 50 may be formed on the second protection
layer 33 formed on one surface and the other surface of the
base substrate 10, a window substrate 60 may be formed on
the adhesive layer 50 formed on one surface, a display unit 70
may be formed on the adhesive layer 50 formed on the other
surface.

In the touch sensor 100 according to another preferred
embodiment of the present invention, since the technical con-
tent and description related to the base substrate 10, the elec-
trode pattern 20, the first protection layer, 31, the adhesive
layer 50, the window substrate 60, and the display unit 70 are
substantially the same as those described above in the touch
sensor according to the preferred embodiment of the present
invention, a description overlapped with each other will be
omitted.

FIG. 3 is a cross-sectional view of a touch sensor having a
first protection layer and a third protection layer formed
thereon according to still another preferred embodiment of
the present invention. Referring to FIG. 3, a touch sensor 100
according to still another preferred embodiment of the
present invention is configured to include a base substrate 10,
an electrode pattern 20 formed on one surface of the base
substrate 10 and formed by intersecting metal fine lines 11a
and 13a with each other, and a first protection layer 31 formed
on the metal fine lines 11a and 13a forming the electrode
pattern 20, where the electrode pattern 20 having the first
protection layer 31 formed thereon may have an adhesive
layer 50 formed on an entire surface thereof. Here, a third
protection layer 35 may be formed on side surfaces including
the base substrate 10 and the adhesive layer 50. In addition,
the first protection layer 31 may include a heterocycle com-
pound.

The touch sensor 100 according to still another preferred
embodiment of the present invention may form the third
protection layer 35 on the sides including the base substrate
10 and the adhesive layer 50 in order to further increase an
effect preventing water introduction into the electrode pattern
20 and corrosion thereof.

A material of the third protection layer 35 may be at least
one selected from a group consisting of liquefied acryl, epoxy,
and urethane based, but is not particularly limited thereto. As
the adhesive layer 50, an optical clear adhesive (OCA) may be
used, and since the adhesive layer 50 has a porous material, it
tends to absorb water or foreign materials introduced from the
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outside. Therefore, an effect capable of preventing water
introduction and corrosion of the electrode pattern 20 and
blocking the foreign materials introduced from the outside
may be further improved by forming the third protection layer
35 on the side surfaces including the base substrate 10 and the
adhesive layer 50.

Therefore, the touch sensor 100 according to still another
preferred embodiment of the present invention may have
economical efficiency by forming the first protection layer 31
on the electrode pattern 20 which is vulnerable to water and
corrosion and by forming the third protection layer 35 on the
side surfaces including the base substrate 10 and the adhesive
layer 50, and may maintain implementation of reliability of
the electrode pattern 20 by blocking the introduction of water,
the foreign materials, and the like even under a condition of
high temperature and humidity.

The touch sensor 100 according to still another preferred
embodiment of the present invention may form a first elec-
trode pattern 11 on one surface of the base substrate 10 and
may form a second electrode pattern 13 on the other surface of
the base substrate 10. In addition, the adhesive layer 50 may
be formed on the entire surface of each of the first electrode
pattern 11 and the second electrode pattern 13 each having the
first protection layer 31 formed thereon, and the third protec-
tion layer 35 may be formed on the side surfaces including the
base substrate 10 and the adhesive layer 50. In addition, a
window substrate 60 may be formed on the adhesive layer 50
formed on one surface and a display unit 70 may be formed on
the adhesive layer 50 formed on the other surface.

In the touch sensor 100 according to still another preferred
embodiment of the present invention, since the technical con-
tent and description related to the base substrate 10, the elec-
trode pattern 20, the first protection layer, 31, the adhesive
layer 50, the window substrate 60, and the display unit 70 are
substantially the same as those described above in the touch
sensor according to the preferred embodiment of the present
invention, a description overlapped with each other will be
omitted.

FIG. 4 is a cross-sectional view of a touch sensor having a
first protection layer, a second protection layer, and a third
protection layer formed thereon according to still another
preferred embodiment of the present invention. Referring to
FIG. 4, the touch sensor 100 according to still another pre-
ferred embodiment of the present invention may include all of
the first protection layer 31, the second protection layer 33,
and the third protection layer 35 as shown in FIGS. 1, 2, and
3. In addition, the touch sensor 100 according to still another
preferred embodiment of the present invention may form a
first electrode pattern 11 on one surface of the base substrate
10 and may form a second electrode pattern 13 on the other
surface of the base substrate 10. Thereby, the first protection
layer 31 and the second protection layer 33 may be formed on
one surface and the other surface, respectively, and the third
protection layer 35 may be formed on the side surfaces.
Therefore, water introduction into the electrode pattern 20
and corrosion thereof may be prevented, and foreign material
which may be introduced from the outside may be pre-
blocked. As a result, reliability of the electrode pattern 20 may
be further improved.

In the touch sensor 100 according to still another preferred
embodiment of the present invention as shown in FIG. 4,
since the technical content and description related to the base
substrate 10, the electrode pattern 20, the first protection
layer, 31, the second protection layer 33, the third protection
layer 35, the adhesive layer 50, the window substrate 60, and
the display unit 70 are substantially the same as those
described above in the touch sensor according to the preferred
embodiment of the present invention as shown in FIGS. 1, 2,
and 3, a description overlapped with each other will be omit-
ted.
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FIG. 5 is a cross-sectional view of a metal fine line forming
anelectrode pattern. Referring to FIG. 5, F1G. 5, which shows
an electrode pattern 20 formed by intersecting metal fine lines
11a and 13a with each other, is a cross-sectional view show-
ing the electrode pattern in a section A to A'. The touch sensor
100 according to the present invention may form the first
protection layer 31 including the heterocycle compound on
the metal fine lines 114 and 134 because the metal fine lines
11a and 134 forming the electrode pattern 20 are vulnerable
to water and corrosion. Thereby, the touch sensor 100 accord-
ing to the preferred embodiments of the present invention
solves the problem that the metal is vulnerable to water and
corrosion by forming the first protection layer 31 including
the heterocycle compound on the metal in using the electrode
pattern 20 formed of the metal to thereby prevent water intro-
duction and corrosion even in the condition of high tempera-
ture and humidity, such that reliability implementation of the
electrode pattern 20 may be maintained.

According to the preferred embodiment of the present
invention, the touch sensor solves the problem that the metal
is vulnerable to water and corrosion by forming the first
protection layer including the heterocycle compound on the
metal in using the metal electrode, such that reliability of the
metal electrode may be implemented and economical effi-
ciency may be advantageous.

Although the embodiments of the present invention have
been disclosed for illustrative purposes, it will be appreciated
that the present invention is not limited thereto, and those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention.

Accordingly, any and all modifications, variations or
equivalent arrangements should be considered to be within
the scope of the invention, and the detailed scope of the
invention will be disclosed by the accompanying claims.

What is claimed is:
1. A touch sensor, comprising:
a base substrate;

an electrode pattern formed on one surface of the base
substrate and formed by intersecting metal fine lines
with each other;

a first protection layer formed on the electrode pattern; and

an adhesive layer formed on the electrode pattern having
the first protection layer formed thereon;

wherein the first protection layer includes a heterocycle
compound, and

wherein a second protection layer is formed on side sur-
faces including the base substrate and the adhesive layer.

2. The touch sensor as set forth in claim 1, wherein the
heterocycle compound is at least one selected from a group
consisting of imidazole, azole, thiol, and amine based.

3. The touch sensor as set forth in claim 2, wherein the
heterocycle compound is a benzimidazole derivative repre-
sented by the following Chemical Formula 1 or a benzotria-
zole derivative represented by the following Chemical For-
mula 2,

[Chemical Formula 1]

N\
-
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wherein R, is an alkyl group (C,H,,,, ;) (nis integer of 1 to
5) or an aryl group (Ar—), and

[Chemical Formula 2]
R3 N

wherein R, is hydrogen (H) or an ester group (COOCH,)
and R; is a methyl group (CH;) or carboxyl group
(COOHR).

4. The touch sensor as set forth in claim 1, wherein the
electrode pattern includes a first electrode pattern formed on
one surface of the base substrate and a second electrode
pattern formed on the other surface of the base substrate.

5. The touch sensor as set forth in claim 1, wherein the
electrode pattern having the first protection layer formed
thereon has a third protection layer formed on an entire sur-
face thereof.

6. The touch sensor as set forth in claim 5, wherein the first
protection layer is at least one selected from a group consist-
ing of imidazole, azole, thiol, and amine based.

7. The touch sensor as set forth in claim 6, wherein the
heterocycle compound is a benzimidazole derivative repre-
sented by the following Chemical Formula 1 or a benzotria-
zole derivative represented by the following Chemical For-
mula 2,

10

20

25

10

\
>

wherein R, is an alkyl group (C,H,,,, ;) (nis integer of 1 to 5)
or an aryl group (Ar—), and

[Chemical Formula 1]

[Chemical Formula 2]

wherein R, is hydrogen (H) or an ester group (COOCH,)
and R; is a methyl group (CH;) or carboxyl group
(COOHR).

8. The touch sensor as set forth in claim 5, wherein the third
protection layer is at least one selected from a group consist-
ing of acryl, epoxy, urethane, poly methyl methacrylate, poly-
carbonate, and poly vinyl acetate.

9. The touch sensor as set forth in claim 1, wherein the
second protection layer is at least one selected from a group
consisting of liquefied acryl, epoxy, and urethane based.

#* #* #* #* #*



